the magnetic pole strength is related to a topological index. Pak and Percacci rederived their result using topological methods [57] . They proved the topo logical equivalence of gauge and Higgs fields in the dyon sector for any simply connected group broken down to an abelian subgroup.
In this chapter we present our investigation on this subject. We use an altogether different and simpler approach to establish the connection between the magnetic charge and the topological index. For this we use an alternative definition of electromagnetic field in the spontaneously broken theory Ill].
The result is demonstrated when the residual symmetry is U0) and then generalised to the case where the residual symmetry group is arbitrary. Since Ag" must be nonvanishing, if the above definition of magnetic charge is to be useful, then it should be applicable only to dyons. We know that dyons are static finite energy solutions. However, unlike pure monopoles, dyons are not strictly static in that if we go to a gauge where fir': 0 by means of a time-dependent gauge transformation, the spatial components become time-dependent. Further, they will be periodic upto a gauge trans and winding number we note that since the surface integral there is to be evaluated on a surface at infinity, 'nab can be replaced by /-\:'/M using (2.1). The remaining integral is nothing but the topological index (winding number) (2.13). Substituting for T from (2.9) we find, for static fields, 
Generalisation
The procedure described above in Section 2.2 can be generalised to the case where the unbroken symmetry group is non-abelian. If p generators remain unbroken we will have P independent vectors in the internal space corresponding to each of which we can have a conserved magnetic charge, .. 1 " 0410. 3°( where we have replaced 2 Mg') 'ma, (,0 by A3' in the integral, by the argument given previously (following Eq. 2.13). The right hand side of (2.24) contains the same" integral as in (2.11%) and following the same line of reasoning as developed earlier, we can identify it as the topological index of the dyon configuration.
Finally we observe that the above established connection between mag netic charge and topological index can readily be applied to finite temperature monopoles also since these are just the periodic solutions in Euclidean space [58] . ' (2.28) which is the required result.
